Aim: To study the magnitude of variation in lactation length (LL), lactation milk yield (LMY) and peak-yield (PY)due to genetic and non-genetic cases in indigenous and crossbred cattle reared under private dairy unit in and around Gondar, Ethiopia.
Introduction
about 4.06 billion litres, this only translates to an average daily milk production/cow of 1.86 litres/day Ethiopia is believed to have the largest livestock [6] . Some improvement is also reported in the per population in Africa, and dairy production is an capita consumption of milk and estimated it at 19.2 kg important component of livestock farming in Ethiopia. [7] . Further, the annual rate of increase in milk yield The country has about 27 breeds of cattle [1] . The total (estimated to be 1.2%) lags behind the increment in cattle population for the country is estimated to be human population (estimated to be about 2.7% per about 53.99 million. Out of this total cattle population, annum) [8] and this resulted in large supply-demand the female cattle constitute about 55.48 percent [2] .
gap for fresh milk [9] . To meet the ever-increasing The huge and diverse cattle population, varied and demand for milk and milk products, genetic improvefavorable agro-ecology for dairying, increasing demand ment of the indigenous cattle has been proposed as one for dairy products in urban and peri-urban areas, longof the options. Genetic improvement of the indigenous standing culture of dairy products consumption, and cattle, basically focusing on crossbreeding, has been favorable policies are indicators of the importance and practiced in many developing countries. potential of dairying in the country [3] . However, In Ethiopia, crossbred cattle which are mainly productivity of dairy animals in general is limited.
cross of zebu with Holstein-Friesian cattle have been About 98.95 percent of the total cattle in the country are used for milk production for decades. An accurate local breeds [2] and their production potential is very evaluation of the performance of crossbreds as well as low. In 2009, the average cow milk production was indigenous cows is critical to the development of estimated to be only 1.54 litres/cow/day [4] , and the per appropriate breeding strategies. The success of dairy capita milk consumption was only about 16 kg/year, production in general and crossbreeding programmes which is much lower than African and world per capita in particular needs to be monitored regularly by averages of 27 kg/year and 100 kg/year, respectively assessing the productive performance under the [5] .
existing management system. However, information is Although a little improvement is noted in recent limited about the productive performance of dairy report indicated that the total production of cow milk is cows in smallholder urban and peri-urban dairy farms in the tropics, particularly in Ethiopia [10] . Lactation period (LL), lactation milk yield (LMY) as well as peak milk yield (PMY) of a milch animals are the important production parameters of their economic worth. 
milch animals comprising of 172 indigenous and 239 HF crossbred cows from 86 smallholder dairy
Lactation length: The overall Least squares means for farmers in and around Gondar city of Ethiopia were LL in indigenous and HF crossbred cows included in included in this study. Farmers were interviewed this study were estimated to be 275.11+65.23 days randomly with scheduled questionnaire which was (Table-2 ). Genetic group had significant (P<0.01) mainly based on the productive performance informainfluence on LL, its contribution to the total variation in tion of Indigenous and HF crossbred dairy cows. The the trait being 57.23 % ( Table-1 ). The HF crossbred questionnaire was developed in accordance with the cows had significantly higher average LL objectives of the study and was designed in a simple (325.12+61.28 days) than that of indigenous dairy manner to get accurate information from the dairy farm cows (204.33+70.35 days). The effect of zone, herdowners. Each respondent was given a brief description size and season of calving on LL was statistically not about the nature and purpose of the study.
significant (Table-1 ). Lactation order (parity) effect The entire study area was divided into two zones contributed significantly (P 0.01) to the total variation viz. urban which constitute the city area and peri-urban in LL and the magnitude of contribution being 6.14 % constitute in a radius of about 10 km around the city.
( Table-1 ). The mean LL was longer in the fourth The private dairy units were grouped into three groups calvers (285.48+78.12days) followed by third based on the number of milch animals they possessed (282.2861.98 days), second (279.50+65.56 days), first and delineated as herds of sizes up to 3, 4-6 and 7 and (276.61+58.34 days) and fifth (255.16+55.04 days) above. To study the influence of season of calving on calvers (Table-2 ). The farming system did not have any different economic traits, the year was divided into significant influence on LL. three seasons viz. Hot-dry (March-June), Hot-humid Lactation milk yield: The overall Least squares means (July-October) and Cold (November-February).
for LMY in indigenous and HF crossbreed cows, Performance records of milch animals in first to fifth included in this study were estimated to be 1407.34 lactation were only included. On the basis of the +71.34 days (Table-2) . Genetic group had significant farming system adopted by the farmers, the units were (P<0.01) influence on LMY, its contribution to the total classified into two types i.e. household exclusive variation in the trait being 91.81%. HF crossbred cows practicing animal husbandry and those practicing had the significantly higher average LMY (2123.43 animal husbandry integrated with crop-production.
+65.67 litres) than that of indigenous cows (403.21+ Lactation length (LL), lactation milk yield (LMY) and 90.34 litres). Variation in zone had also significant peak yield (PY) were the economic traits taken as the (P0.05) influence LMY ( Table-1 ). The urban zone of measures of production efficiency in this study. Stratified study area had significantly higher average LMY random sampling with proportional allocation [12] was (1464.65+78.34 litres) than that of peri-urban zone adopted for selection of respondent units.
(1352.12+69.87 litres). The effect of herd-size on LMY Statistical analysis: Data collected were subjected to was statistically not significant (Table-1 ).
Seasons of calving had significant (P<0.01) HF crossbred cows had the significantly higher PY influence on LMY, its contribution to the total variation (9.87+0.29 litres) than that of indigenous cows (2.54 in the trait being 1.91%. The cows calved during July-+0.41 litres). Variation in zone had also significant Oct (1482.05+68.90 litres) had significantly higher (P<0.05) influence on PY ( Values superscripted by similar letter were not significantly different from each other.
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profitable milk production. Average LL for indigenous 45 to 90 days in milk and slowly lose production over cattle was considered to be six months in due to parity was similar to that for LMY as these two Effect of genetic group was also reported to be traits are supposed to be positively correlated traits. significant on LMY by many researchers [15, 16, 19] .
The trend of variation in PY recorded in this study was The findings indicated that for relatively higher milk in agreement with the findings of other authors [18, production in the agro-socio-eco-system prevalent in 19]. and around Gondar, HF crossbred cow is superior over Conclusion indigenous cow for higher milk production. Higher proportion of crossbred cows over indigenous cows in
The dairy sector of the study area is characterized urban area may be the plausible explanation of higher by a poor genetic potential of indigenous cows. HF LMY in urban area. Significantly higher LMY in animals crossbred cows have relatively better productive calved during July-Oct might be due to availability of performances. This calls for a planned technical and quality green fodder in abundant quantity in study area institutional intervention for improved support services i.e. first 3-4 months of their post-calving. Influence of for appropriate breeding programmes, improved cows season of calving was also reported to be significant in and adequate veterinary health services. The significrossbred and indigenous cows in tropics [19] . On the cant effects of location of herd, season of calving and contrary, it was reported to be non significant in Arsi lactation number (parity) on the performance traits and Zebu breeds of cows and its crosses with Jersey and suggested that improvement in feeding and manageHolstein-Friesian in Arsi region of Ethiopia [16] . ment is the key factor for further improvement in There was an increase in the average LMY from production. first to third order of lactation and then after it Improvement and expansion of crossbred dairy decreased gradually up to fifth lactation. More or less cattle production at smallholder level in the study areas similar trend of variation in LMY due to variable order should be encouraged. Moreover, in line with this, a of lactation was also reported in India [18, 19, 26] .
sustainable extension service to improve animal feed Significant influence of parity on LMY was also resources management and animal health care also reported in Arsi region of Ethiopia [16] . deserve due attention. Achieving peak milk yield in the lactation curve
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